The agronomic and economic benefits of fertilizer and mulch use in highland banana systems in Uganda by Wairegi, L.W.I. & Asten, Piet J.A. van
Plant Nutrition
Research Highlights
International Plant Nutrition Institute
Banana is a major food crop in the East Af-rican highlands but actual yields are less 
than 30 t/ha/yr, while the potential is greater 
than 70 t/ha/yr (van Asten et al., 2005).  The 
poor yields have been attributed to declining 
soil fertility, drought, pests, diseases and socio-
economic factors (Gold et al., 1999).
Most of the soils in the region are highly 
weathered tropical soils (Acrisols, Ferralsols) 
that contain small nutrient stocks (Jaetzold and 
Schmidt, 1982). Due to increases in popula-
tion; traditional methods of restoring/improving 
soil fertility (e.g. shifting cultivation and fallow) 
are no longer feasible. Use of soil inputs is low 
or inadequate although studies in the region 
have shown that traditional soil management 
practices should be complemented with fertil-
izer use. Continuous production without use of 
adequate soil inputs has led to high nutrient 
depletion (Stoorvogel et al., 1993). Constraints 
to fertilizer use include high prices of fertilizer 
and poor availability of fertilizer. Fertilizer use 
by farmers is also complicated by the high het-
erogeneity of the production environments and 
farmers’ resource endowments leading to dif-
ferences in nutrient requirements. 
This study was carried out by the International 
Institute of Tropical Agriculture (IITA) and the 
USAID funded Agricultural Productivity En-
hancement Program, with the aim to evalu-
ate the effects of fertilizer and mulch on East 
African highland cooking banana varieties, 
across the major banana producing regions 
in Uganda. The study was carried out in 179 
smallholder plots in Central, South, Southwest 
and East Uganda in 2006/7. About half of the 
plots were “demonstration plots” while the 
other half were neighboring farmer plots that 
acted as “control plots” depicting farmer man-
agement practices. All demonstration plots re-
ceived mineral fertilizer at 71 N, 8 P and 32 
K kg/ha/yr whereas control plots received no 
mineral fertilizer. Mulch thickness averaged 2 
and 1 cm in demonstration and control plots, 
respectively. We did not distinguish between 
mulch generated within the plots (e.g. dried 
banana leaves) and external mulch.   
Demonstration plots had higher yields than 
control plots (Figure 1). These differences could 
mainly be attributed to differences in fertilizer 
and mulch applications. In addition, reduced 
weed densities in demonstration plots when 
compared with control plots, in the Central and 
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Southern regions, could have also contributed to the yield 
differences between the two plot types. Mulch from crop 
residues has been reported to increase productivity in ba-
nanas (Bananuka  et al., 2000) and plantains (Salau et al., 
1992) and to suppress weeds in other crops (Ramakrishna 
et al., 2006). In addition, the improved leaf area produc-
tion of a healthy banana plant has been reported to re-
duce weed pressure (Olasantan et al., 1994). There were 
differences in responses among regions, and these were 
partially attributed to differences in nutrient deficiencies. 
These findings 
are in partial 
agreement with 
findings in other 
studies and in-
dicate that fer-
tilizer use can 
improve banana 
production but 
r e c o m m e n d a -







Rate of Return 
(MRR) of the 
d e m o n s t r a t e d 
technology (fer-
tilizer and external mulch) decreased with increasing 
distance to the capital (a major market for bananas) for 
Central (17, 43, 46 and 80 km away from the capital for 
Wakiso, Mukono, Luwero and Mpigi, respectively), South 
(138 and 216 km for Masaka and Rakai, respectively) 
and Southwest (290 and 322 km for Mbarara and Bush-
enyi, respectively). The MRRs were low in the Southwest 
(<50%) compared with Central, South (except Rakai) and 
East where MRRs were above 100% (Table 1). The low 
MRRs in the Southwest were due to low farm gate pric-
es and poor crop response in the region compared with 
other regions. The study showed that farmers whose main 
market was within 160 km of the capital were likely to 
adopt the use of fertilizer (MRR≥100%) in 2006/7.
Based on the fertilizer prices of 2006/7, purchase of exter-
nal nutrient inputs may not be very profitable in areas that 
are far from the market. Moreover, the current high ba-
nana production in Southwest Uganda, which is far from 
the capital (Kampala), is unlikely to be sustainable due to 
massive soil mining. Decline in productivity, particularly 
in the South and Southwest regions, would cause serious 
food shortage in the country. These regions produce ap-
proximately 61% of the total banana output in the coun-
try (Spilsbury et al., 2002). 
From the study, we conclude that use of fertilizer and 
mulch in highland banana systems can be highly prof-
itable, but recommendations should not be generalized 
into “blanket” treatments that apply for an entire country. 
Profitability and adoption of fertilizer use can be substan-
tially improved if fertilizer recommendations are tailored 
to the primary plant nutrient deficiencies currently ob-
served in farmers’ fields, and take into consideration the 
cost of inputs and banana prices. Intensification of pro-
duction of banana (a perishable and bulky commodity) 
should occur close to the large urban markets, while stor-
able and dry commodities like coffee can be produced 
far from the markets. Although our study was based on 
data collected in Uganda, the findings suggest that there 
is a need to provide farmers in Uganda and other East 
African countries (i.e. Tanzania, Kenya, Rwanda, Burundi 
and the Democratic Republic of Congo), where similar 
production systems for highland banana are found, with 
site-specific fertilizer recommendations to improve adop-
tion of fertilizer use and crop productivity.
This article was originally published as:
Wairegi, L.W.I., van Asten, P.J.A. 2010. The agronomic 
and economic benefits of fertilizer and mulch use in high-
land banana systems in Uganda. Agric. Syst. 103, 543-
550. L.W.I. Wairegi is a Post Doc (Cropping systems), Af-
rica Soil Health Consortium project, CABI in Africa. email: 
l.wairegi@cabi.org
References
Bananuka, J.A., P.R. Rubaihayo, and J.Y.K. Zake. 2000. 
Effect of organic mulches on growth, yield components  
and yield of East African highland bananas. Acta   
Hortic. (ISHS) 540, 293-300.
Gold, C.S., E.B. Karamura, A. Kiggundu, F. Bagamba, 
and A.M.K. Aber. 1999. Monograph on geographic shifts 
in highland cooking banana (Musa, group AAA-EA) pro-
duction in Uganda. Afr. Crop Sci. J. 7, 223-298
Figure 1: Banana yields in control and demonstration plots in Central, South, Southwest 
and East regions of Uganda. The boxes represent the inter quartile range (25th-75th per-
centile), the bars indicate the 5/95% values, and the solid lines across boxes are medians.
Jaetzold, R. and H. Schmidt. 1982. Farm Management 
Handbook of Kenya, Vol. II, Ministry of Agriculture, Gov-
ernment Printer, Nairobi.
Olasantan, F.O., E.O. Lucas, and H.C. Ezumah. 1994. 
Effects of intercropping and fertilizer application on 
weed  control and performance of cassava and 
maize. Field Crops Res. 39, 63-69.
Ramakrishna A., H.M. Tam, S.P. Wani, and T.D. Long. 2006. 
Effect of mulch on soil temperature, moisture, weed in-
festation and yield of groundnut in northern Vietnam. 
Field Crops Res. 95, 115-125.
Salau, O.A., O.A. Opara-Nadi, and R. Swennen. 1992. 
Effects of mulching on soil properties, growth and yield 
of plantain on a tropical ultisol in southeastern Nigeria. 
Soil Tillage Res. 23, 73-93.
Spilsbury, J.S., J.N. Jagwe, and R.S.B. Ferris. 2002. 
Evaluating the Marketing Opportunities for Banana and 
its Products in the Principle Banana Growing Countries 
of ASARECA (Uganda). International Institute of Tropical 
Agriculture, Kampala.
Stoorvogel, J.J., E.M.A. Smaling, and B.H. Janssen. 1993. 
Calculating soil nutrient balances in Africa at different 
scales. I. Supra national scale. Fert. Res. 35, 227–235.
Van Asten, P.J.A., C.S. Gold, J. Wendt, D. De Waele, S.H.O.
Okech, H. Ssali, and W.K. Tushemereirwe. 2005. The 
contribution of soil quality to yield and its relation with 
other banana yield loss factors in Uganda. In: Blomme, 
G., Gold, C.S., Karamura, E. (Eds.), Proceedings of a 
Workshop Held on Farmer Participatory Testing of IPM 
Options for Sustainable Banana Production in Eastern 
Africa, Seeta, Uganda, December 8–9, 2003, Interna-




East & Southern Africa Division
ICIPE compound
Duduville – Kasarani, Thika Rd.
P.O. Box 30772-00100
Nairobi, Kenya
Phone: +254 (20) 863 2720
Fax: +254 (20) 863 2029
E-mail: szingore@ipni.net
Website: http://africa.ipni.net
Banana prices (USD/kg) averaged 0.17 (Wakiso, Mukono), 0.16 (Luwero), 0.11 (Mpigi), 0.09 (Masaka), 0.07(Rakai, Mbarara 
and bushenyi) and 0.10 (Mbale). Fertilizer prices averaged USD 0.56 /kg of fertilizer.
aDifferences in net benefits were calculated by subtracting cost of fertilizer and mulch from the value of yield.
bCalculated by subtracting costs in control plots from costs in demonstration plots. Costs were for purchase, transport, and 
labor for application of mulch in control plots and fertilizer and mulch in demonstration plots.
cMarginal rate of return of investment of demonstration plots compared with control plots calculated by dividing difference in 
net benefits by difference in costs.
	  
Parameter	   Central	   South	   Southwest	   East	  
	   Wakiso	   Mukono	   Luwero	   Mpigi	   Masaka	   Rakai	   Mbarara	   Bushenyi	   Mbale	  
aDifference	  in	  net	  benefits	  (USD/ha/yr)	   	  	  	  	  1525	   	  	  	  	  	  	  	  	  	  941	   	  	  	  	  	  	  	  309	   	  	  	  	  815	   	  	  	  	  	  	  	  	  822	   	  	  	  	  118	   	  	  	  	  	  	  	  	  	  	  	  	  93	   	  	  	  	  	  	  	  	  	  	  	  	  27	   	  	  	  	  	  517	  
bDifference	  in	  costs	  (USD/	  ha/yr)	   	  	  	  	  	  	  264	   	  	  	  	  	  	  	  	  	  254	   	  	  	  	  	  	  	  252	   	  	  	  	  344	   	  	  	  	  	  	  	  	  323	   	  	  	  	  340	   	  	  	  	  	  	  	  	  	  	  259	   	  	  	  	  	  	  	  	  	  	  272	   	  	  	  	  	  205	  
cMRR	  (%)	   	  	  	  	  	  	  575	   	  	  	  	  	  	  	  	  	  370	   	  	  	  	  	  	  	  123	   	  	  	  	  237	   	  	  	  	  	  	  	  	  254	   	  	  	  	  	  	  35	   	  	  	  	  	  	  	  	  	  	  	  	  36	   	  	  	  	  	  	  	  	  	  	  	  	  10	   	  	  	  	  	  252	  
Table 1: Summary of partial budget of the benefits and costs of demonstration plots over controls.
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